The aluminazirconia composites are one of the relatively good and promising candidates for biomaterials application, due to biocompatibility and their mechanical properties that combines high exural strength with a high toughness. The aim of the present work is to analyze the mechanical properties of these composites, where zirconia content was varied from 5 to 50 wt%. The citrate gel method, similar to the polymerized complex method, was used to synthesize these ceramics. Scanning electron microscopy, X-ray diraction and microhardness tests are used to characterize synthesized materials. The examined material exhibits the behaviour of indentation size eect. Modied proportional resistance model are used to analyze the load dependence of the microhardness. X-ray diraction analysis was used to calculation of the grain size and dislocation density. It is found that hardness is decreased when the zirconia content increases with enlargement of grain size.
Introduction
Zirconia has been used to fabricate dental parts due to their high strength, biocompatibility and ne esthetics.
As requests for esthetics increased, selection of zirconia materials has arisen in direct proportion [1] instead of conventional xed prosthesis. However, it can occur with some problem for bond strength of the veneering porcelain to the zirconia framework. Serious one is cracking of the veneering porcelain and the other is possible degradation of zirconia when exposed to moisture in the oral environment, which may lead to a long term decrease in strength and the possibility of catastrophic failure [2, 3] .
Adding alumina in zirconia or vice versa may decrease these disadvantages [4, 5] .
Material scientists have been familiar with composites like aluminazirconia [6, 7] . Since both materials are biocompatible, this could prove to be a new approach to dental abutments. Although the community of biomaterials has drawn an attention to alumina and zirconia separately, a few studies were published in literature on the use of aluminazirconia composites as biomaterial [8] .
Experimental procedure
The zirconiaalumina composites were synthesized by the citrate gel method. ZrOCl 2 ·8H 2 O (Fluka, 99%) and Al(NO 3 )·9H 2 O (Sigma, 98%) were used as starting materials. Citric acid (Fluka, 99.5%) and distilled water were used for gelation agent and solvent, respectively. The * corresponding author; e-mail: osahin@mku.edu.tr The experimental data on dependence of H K on applied indentation test load can be explained by the Hays Kendall approach [11] . They proposed that there exists a minimum applied test load W (test specimen resistance) necessary to initiate plastic deformation, below which only elastic deformation occurs,
where W is the minimum load to initiate plastic deformation and C 1 is a load-independent constant. From Eq.
(1), a plot of P versus d 2 would yield a straight line, where the parameters of W and C 1 can easily be calculated from the intersection point and the slope of the curve, respectively. Replacing P in H K = 14.229
equations by P − W , one gets an equation to calculate the load-independent hardness as follows:
Such plot for the examined ceramics in the present study is shown in Fig. 4 . The correlation coecient, r 2 , is implying that Eq. (2) provides a satisfactory description of the indentation data for the examined materials. The crystallite size (D) was calculated using Scherrer's relation [12] ,
The microstrain and dislocation density were obtained by using the below relations [12] :
respectively, where λ is the wavelength of radiation, k is a constant (0.94), β is the full-width at half-maximum, and θ is the diraction angle. The crsytallite size, D, of the ceramics were 165, 187, and 258 nm for A5Z, A15Z, and A50Z, respectively. According to the HallPetch relation, hardness is inversely proportional to the square root of grain size. As an agreement with HallPetch relation, it is observed that the grain renement has increased the hardness. Hence, high hardness of the A5Z can be attributed to the smaller grain size.
The calculated dislocation density values, ρ, of the ceramics were 2.93 × 10 
